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(54) Connector assembly having double ended shorting clip 


(57) An electrical connector assembly has a pair of 
mating connector housings carrying mating metal termi- 
nals, a double ended shorting clip carried by one of the 
housings and having both ends thereof in spring biased 
engagement with Its associated metal terminals In that 
housing and a connector position assurance member. 
The shorting clip first has one end automatically disen- 
gaged from its associated metal terminals by a first cam 


when the connector housings are mated together and 
then its other end automatically disengaged from Its 
associated terminals by a second cam on the connector 
position assurance member when connected to the 
mated housings so that a shorting path across the asso- 
ciated metal terminals is only fully disconnected if proper 
mating of the connector housings is assured. 
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Description 

The present invention relates to an electrical con- 
nector assembly having a shorting dip, and, in particular, 
to an electrical connector assembly comprising a pair of 
mating connector subassemblies and in which a double 
ended shorting dip is first automatically disengaged at 
one end from its assodated metal terminals in one of the 
connector subassemblies to break a first shorting path 
when the mating connector subassemblies are con- 
nected together and thereafter is automatically discon- 
nected at its other end from the associated metal 
terminals to breaka second shorting path by a connector 
position assurance member so that the second shorting 
path across the metal terminals cannot be disconnected 
unless the mating connector subassemblies have been 
properly connected together 

In the handling of electrically energizabie charges or 
igniters, it is common practice to provide a short across 
the wires or leads connected to the charge or igniter prior 
to the usage thereof. The short eliminates the possibility 
of static electricity or RF interference from generating a 
current flow or voltage drop across the leads which could 
produce premature accidental actuation of the charge or 
igniter. It Is also known to employ an electrical connector 
means comprising mating connector subassemblies in 
which one has a shorting means In the form of a spring 
clip which is self biased toward a position in which it 
engages its associated terminals to provide a bussing 
shunt across the terminals when the connector sub- 
assemblies are disconnected and in which the other con- 
nector subassembly Includes a cam means which 
engages the spring biased shorting clip to automatically 
disengage the shorting clip from its associated terminals 
subsequent to the mating terminals of the connector sub- 
assemblies engaging one another. In this arrangement 
the respective terminals of the connector subassemblies 
are first engaged with each other prior to the cam means 
of other connector subassembly disengaging the short- 
ing means from its associated terminals of the one con- 
nector subassembly Such an arrangement is shown In 
U.S. Patent No. 3.869.191, which patent is assigned to 
the same assignee as the present invention. 

The present invention provides a new and improved 
electrical connector assembly of the above-noted type. 
Although the electrical connector assembly of the 
present invention could be used in various applications 
wherein it is desired to automatically provide for bussing 
of terminals of a connector assembly connected to an 
electrically energizabie device when Its two mating sub- 
assemblies are disconnected, it is particularly suscepti- 
ble for use with an inflatable cushion restraint system 
having a squib for igniting a charge to burst a diaphragm 
for controlling communication between a pressure ves- 
sel and an Inflatable bag and/or having an electrical 
igniter means for energizing gas generators located 
within the pressure vessel. 

The novel connector assembly of the present inven- 
tion when used In an inflatable cushion restraint system 


has one connector subassembly provided with a shorting 
means for bussing its associated terminals. This connec- 
tor subassembly is adapted to be electrically connected 
via conductors to a squib for a charge and/or electrically 
5 energizing igniter means for a gas generator or genera- 
tors. The other connector subassembly is connected in 
a circuit with a controller or control means including sen- 
sor switches for actuating the restraint system when pre- 
determined conditions are present. The provision of the 
10 shorting clips for bussing the various terminals of its 
associated connector subassembly enables the various 
components of the air cushion restraint system to be 
assembled in an automotive vehicle without any prema- 
ture or accidental actuation of the system due to static 
15 electricity, RF Interference, etc. 

It is also common practice In the art to provide a con- 
nector position assurance member to make sure that two 
mating connector subassemblies or housings have been 
properly mated together. The connector position assur- 
ance member cannot be connected to the mated con- 
nector subassemblies or housings if they are not 
properly mated or they are disconnected. It can only be 
secured to the two subassemblies if they are properly 
mated. 

Accordingly, an important feature of the present 
Invention is to provide a new and improved electrical con- 
nector assembly of the above noted type and In which 
the shorting means carried by one of the connector sub- 
assemblies is in the form of a shorting spring clip which 
Is self biased toward a position In which it ^gages Its 
associated terminals so as to automatically provide for 
bussing across the terminals when the connector sub- 
assemblies are disconnected, and in which the connec- 
tor assembly includes a connector position assurance 
member for assuring that the connector subassemblies 
have been properly mated together and in which the con- 
nector position assurance member includes a cam 
means thereon which engages the shorting clip to auto- 
matically disengage the shorting clip from its associated 
terminals only if the connector subassemblies have been 
properly mated or connected together. 

Another more specific feature of the present inven- 
tion is to provide a new and improved electrical connector 
assembly comprising a pair of mating connector hous- 
ings having a plurality of spaced metal terminals therein 
which are adapted to mate with each other when the con- 
nector subassemblies are connected together, and in 
which one of the connector subassemblies includes a 
shorting clip having spring fingers at its opposite ends 
which are self biased toward a position in which they 
engage assodated metal terminals at two spaced loca- 
tions thereon when the connector subassemblies are 
disconnected to provide two shorting paths thereacross 
to prevent premature accidental actuation of an electri- 
cally actuated device operatlvely connected with the ter- 
minals and in which the other of the connector 
subassemblies includes a cam means which functions 
to move the spring fingers at one end of the shorting clip 
in opposition to its self biasing force to disengage it from 
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its associated terminals subsequent to the mating termi- 
nals of the connector subassemblies engaging one 
another, The connector assembly further includes a con- 
nector position assurance member slidable on one of the 
connector subassemblies and connectable to the other 5 
subassembly for assuring that the subassemblies have 
been properly mated together and in which the connec- 
tor position assurance member also includes a cam 
means for engaging the other fingers at the other end of 
the shorting clip to disengage them from the associated 
metal terminals when being slid and then connected to 
the other connector subassembly whereby the connec- 
tor position assurance member provides the dual func- 
tion of assuring that the mating connector 
subassemblies have been properly mated together and 
ensures that the shorting clip will not be disengaged from 
its associated terminals unless the connector sub- 
assemblies have been properly mated together. 

The ad*/apitages gI the novel eleelrieal eoTinector 
assembly of the present invention are that it is of a rela- 
tively economical and simple construction, that the con- 
nector subassemblies can be readily, properly 
connected together, that their proper connection can be 
assured, and that the dual bussing paths cannot be inter- 
rupted until the connector subassemblies of the connec- 
tor assembly have been properly mated together. 

The present invention further resides in various 
novel constructions and arrangement of parts, and fur- 
ther objects, novel characteristics and advantages of the 
present invention will be apparent to those skilled in the 30 
art to which it relates and from the following detailed 
description of the illustrated, preferred embodiment 
thereof made with reference to the accompanying draw- 
ings forming a part of this specification and in which sim- 
ilar reference numerals are employed to designate 35 
corresponding parts throughout the several views, and 
in which: 

Figure 1 is an exploded perspective view of most of 
the parts of the novel electrical connector assembly <o 
of the present invention; 

Figure 2 is an enlarged axial cross sectional view of 
certain parts of the novel electrical connector 

assembly shown In Figure 1 ; 

Figure 3 is an enlarged axial cross sectional view 45 

like that shown in Figure 2, but showing the parts 

connected to one another; and 

Figure 4 is an enlarged axial cross sectional view 

like that shown in Figure 3, but showing all of the 

parts of the connector assembly connected so 

together. 

Referring to the drawings, the novel electrical con- 
nector assembly 10 of the present invention comprises, 
in general, a pair of mating connector subassemblies 12 55 
and 14. The connector subassembly 12 comprises a 
male insulator housing 1 6 which carries a plurality of lat- 
erally spaced, cylindrical, male pin terminals 18 therein. 
The connector subassembly 14 comprises a female 


4 

insulator housing 20 for carrying a plurality of laterally 
spaced female socket terminals 22 therein. The female 
connector assembly 14 also carries a shorting clip 24 
having pairs of spring fingers 25, 26 which are self biased 
towards a position in which they engage the adjacent 
female terminals 22 at spaced longitudinal locations to 
provide a pair of shunting paths thereacross when the 
connector assemblies 12, 1 4 are disconnected from one 
. another. The male connector housing 16 has a cam 
means 27 which functions to engage the fingers 25 of 
the shorting clip 24 to disengage them from the female 
terminals 22 subsequent to the female terminals 22 
engaging the male terminals 18 when the connector 
housings 16, 20 are connected together. The connector 
subassemblies 12, 14 are retained in their mated or 
engaged position, as shown in Figure 3, by a latching 
means 30. 

The connector assembly 1 0 also includes a terminal 
posrtton assurance member (TFA^ 32 which Is slidabty 
connected to the female insulator housing 20 for assur- 
ing that the female terminals 22 are all properly seated 
or positioned within the insulator housing 20 and a con- 
nector position assurance me mber( CPA) 34 for assuring 
that the conne ctor subassemblies ji 27ri.4"hav.e. been 
properly connected[^ tog ether. The connector position 
assuranceTriember (CPA)-34 inclu des a cam m eans 36 
which is engageable with tFfe^pring fingers 26^f'"tfi& 
shortingj^lip 24 to disengage the same from^tgeir asso- 
ciated adjacent female terminals 22 when It is locked to 
the connector subassemblyTl 2^ as shown in Figure 4. 
The connector position assurance member 34 serves 
the dual purpose of assuring that the mating connector 
subassemblies 12. 14 have been properly connected 
together and for assuring that the shorting path or circuit 
across the terminals 22 cannot be broken unless the 
mating connector assemblies 12, 14 have been properly 
connected together. 

The male insulator housing or body 16 of the con- 
nector subassembly 1 2 is made from a suitable dielectric 
material, preferably plastic, and is of a generally rectan- 
gular shape. The insulator housing 1 6 is in the form of a 
header housing having an end wall 40, a top wall 41 , a 
bottom wall 42 and a pair of side walls 43, 44, which 
together define a central cavity 45. The end wall 40 has^ 
a plurality of laterally spaced through openings 46 for 
receiving the male pin terminals 18. The male pin termi- 
nals 18 (only one of which is shown in Figures 2-4) are 
aligned in a row and have forward end portions 18A 
which project into the cavity 45 and have rea'nward end 
portions 1 SB which are bent at right angles to the forward 
portions 1 8A and which extend through openings 47 on 
a printed circuit board 48. The end portions 18B are 
adapted to be connected or soldered to printed circuit 
traces (not shown) on the printed circuit board 48. The 
male pin terminals 18 are retained within the end wall 40 
of the insulator housing 1 6 via a press fit and in a manner 
conventional in the art. The male insulator housing 16 
also includes a pair of barbed projections 49 integral with 
but located rearwardiy of the end wall 40. The projections 
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49 are snap fittingly pushed through suitable openings 
(not shown) in the printed circuit board 48 to attach the 
insulator housing 1 6 to the printed circuit board 48. Alter- 
nately, the housing 16 could have a pair of legs which 
could be bolted to the printed circuit board. 

The male insulator housing 1 6 also includes the for- 
wardly projecting cam means 27 in the form of three lat- 
erally spaced cams which are integral with the end wall 
40 and project in a direction parallel to the forward por- 
tions 18A of the male pin terminals 18, the cams 27 
extending within the cavity 45. as shown in Figure 2. The 
cams 27 also have a tapered upper surface, as indicated 
at 27A. to define a cam whose thickness progressively 
decreases from its end adjacent the end wall 40 towards 
its free end, as shown in Figure 2. 

The connector subassembly 1 4 comprises the insu- 
lated connector housing 20 which is made from a suita- 
ble dielectric material, such as plastic, and is of a 
generally rectangular shape complementary to that of 
the connector subassembly 12. The female connector 
housing 20 has a main or fonA/ard body portion 50. a rear- 
ward deck portion 52 and a pump handle latch member 
54. The forward body portion 50 has a plurality of laterally 
spaced cavities or longitudinally extending openings 56 
therethrough for receiving the female terminals 22. The 
cavities 56 have a planar bottom 57 and are separated 
from each other by vertically extending walls 58 which 
extend from a fonvard end wall 60 at the fonward body 
portion 50 to the deck portion 52. The walls 58 along a 
rearward section of the fonn/ard body portion 50 are 
spaced from the bottom 57 of the cavities 56 so that the 
cavities 56 all communicate with a rectangularly shaped 
cavity 59 extending across a rearward section of the for- 
ward body portion 50 of the housing 20 at its bottom 57. 
The cavity 59 is adapted to slidaWy receive the terminal 
position assurance member 32, as will be hereinafter 
more fully described. The fonward end wall 60 includes 
pairs of vertically spaced openings 62, 64 therein which 
are aligned with and in communication with the cavities 
56. The openings 64 have a tapered entry end 64A. 

The longitudinally extending cavities 56 are adapted 
to receive the female socket terminals 22. The female 
socket terminals 22 could be.of any suitable or conven- 
tional construction, but are preferably of the type shown 
and described in U.S. Patent No. 4.448.477. issued May 
15, 1984, and assigned to the same assignee as the 
present invention. Since resort may be had to the afore- 
mentioned patent No. 4,448,477 for a complete descrip- 
tion of the female socket terminals 22, the socket 
terminals 22 will only be herein described to tiie extent 
necessary for an understanding of the present invention. 

The socket terminals 22 have an elongated resilient 
socket 70 at one end and a conductor attachment 72 at 
its other end comprising conventional conductor core 
and insulation crimp barrels for attachment to tiie core 
and insulation of a suitable cable or insulated conductor 
74. The socket 70 comprises a pair of axially spaced, 
split tubes 75, 76 which are joined by a circumferentially 
spaced array of juxtaposed spring strips 78. The split 


tubes 75. 76 are rectangular in shape and the drcumfer- 
ential array of juxtaposed spring strips 78 consists of four 
spring strips which are integral at each end with their 
respective sides of the rectangularly shaped split tubes 

5 75, 76. The spring strips 78 taper inwardly from each 
end. as shown in Figure 2, to provide contacts at their 
narrowest width 78A for blaslngly engaging tiie cylindri- 
cal pin terminals 18 which are adapted to be inserted 
therein, as in a manner to be hereinafter more fully 

w described. The socket terminal 22 further includes a 
retaining means comprising a U-shaped guard 80 and a 
resilient latch tang 82. The U-shaped guard has axially 
spaced legs 80 A, 80B which are integral witii tiie respec- 
tive split tubes 75. 76 and the resilient latch tang 82 is 

15 integral with one end to the leg 80A of the U-shape guard 
80 and extends generally axially of the elongated resil- 
ient socket 70. The socket terminals 22 are connected 
to the insulator body by inserting the same into tiie cav- 
ities 56 from right to left, as viewed In Figure 2. The leg 

20 portions 80A and 80B of the U-shaped guard 80 slide 
along the bottom walls 57 of the cavities 56. The latch 
tang 82 is adapted to engage an abutment 83 integral 
with and extending transversely of the vertical wall 58 
into the cavity 56 and be deflected until the female ter- 

25 minal 22 is moved all the way into engagement with the 
fonvard end wall 60 whereupon the latch tang 82 will 
return to its normal free state position and latch behind 
the abutment 83 to prevent reverse movement of the 
socket terminal 22. The socket terminal 22 engages the 

so fonward end wall 60 to prevent over-Insertion of the same 
into the cavity 56. The reason for the provisions of the 
openings 62 is to allow a surtable tool to be inserted 
through the openings 62 to unlatch the latch tang 82 
should a need arise for the terminal 22 to be replaced. 

35 Also in this position, the socket 70 of each socket termi- 
nal 22 is aligned with the upper opening 64 to receive a 
mating pin 18 when connected to the connector housing 
12. 

When all the female socket terminals 22 have been 

40 connected to the Insulator housing 20. the terminal posi- 
tion assurance member 32 is employed to assure that 
each of the terminals 22 has been properly located within 
its respective cavity 56. The terminal position assurance 
member 32 comprises a flat plastic member 90 having 

4s a downwardly extending flange 92 at one end so as to 
enable the same to be manually grasped. In addition, the 
member 90 includes a pair of laterally spaced slots 93 
and has a laterally extending latch or ramp 94 at each of 
its sides. The terminal position assurance member 32 Is 

so slidably received in the cavity 59 between the bottom 
edge of the walls 58 and the bottom wall 57 of the hous- 
ing 20. and with the fonward end of the terminal position 
assurance member 32 engaging the rearward legs SOB 
of the terminals 22 to assure that they have all been prop- 

55 eriy positioned within the cavities 56 and connected to 
the housing 20. The latches 94 are adapted to engage 
the Interior sides of the side walls 95 of the fonward por- 
tion 50 of the connector housing 20 until they are located 
adjacent a pair of openings 96 in the side walls 95. As 
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best shown In Figure 1 , the flat member 90 of the terminal 
position assurance member 32 at its right and left end 
portions 90A. 90B is deflectable toward the center por- 
tion 90C thereof due to the provision of the slots 93 so 
as to enable the same to be slid within the front portion 5 
50 of the Insulator housing 20 until the latches 94 are 
aligned with the openings 96 whereupon, due to the 
inherent resiliency of the end portions 90A, 90B, they 
spring back to their normal free state position and snap 
into place within the openings 96. 

The insulator body 20 also houses the shorting clip 
24 which is adapted to engage the axially split tubes 75, 
76 of adjacent terminals 22 when the insulator body 20 
Is disconnected from the insulator body 16 of the con- 
nector subassembly 12. To this end, the insulator body 
20 has three laterally spaced cavities 1 00 extending axi- 
ally therethrough and which are located directly above 
the cavities 56 containing the female socket terminals 22. 
AlthGugh-GRly SRS shsr-ting-Glip 24 is-shovvn in thedraw- 
ings and described herein, up to three shorting clips 24 
could be employed, one for each cavity 1 00. The cavities 
1 00 have a planar upper inner wall surface 1 02 extending 
the full axial length of the main or forward body portion 
50 and are In communication with and adjacent a pair of 
the cavities 56 located therebeneath via slots 104. The 25 
upper wall 102 of each of the cavities 100 also includes 
an integral downwardly extending tapered nib or protru- 
sion 108 which extends laterally Inwardly into the cavity 
100. 

As best shown in Figures 1 and 2, the shorting clip 30 
24 is double ended and includes a planar main or bridge 
portion 1 10 having a central cut out 112. A shorting clip 
24 also includes pairs of spring fingers 25, 26 which are 
integral with the bridge portion 1 1 0 at its opposite forward 
and rearward ends, or left and right ends, as viewed in 35 
the drawings. The fingers 25. 26 are reversely bent or 
curled underneath the bridge portion 110 and extend 
towards each other. The spring fingers 25. 26 form an 
acute Included angle 1 1 4 with the bridge portion 1 1 0 and 
they have curled ends 1 1 5. The spring fingers 25, 26 of 40 
each pair are separated by slots 1 16 to provide a pair of 
laterally spaced fingers 25, 26, as best shown in Figure 
1. The slots 116 receive a common vertical wall 58 
between the adjacent cavities 56 and allows the curled 
ends 1 1 5 of the spring fingers 25, 26 and to extend down- 45 
wardly into the adjacent cavities 56 to engage the axially 
split tubes 75, 76of the female socket terminal 22 located 
therein. The spring fingers 25. 26 of each pair of spring 
fingers thus engages adjacent terminals 22 located in 
adjacent cavities 56 to provide a shunt across the adja- so 
cent terminals 22 when the subassembly 14 is discon- 
nected from the subassembly 12. 

The shorting clip 24 is connected to the female con- 
nector housing 20 by inserting the same from left to right, 
as viewed in Figures 2-4 of the drawings. When the ss 
shorting clip 24 is inserted into the cavity 100, the bridge 
portion 1 10 will engage the inwardly extending nib 108 
and be deflected downwardly toward the female terminal 
22. During this movement, first the spring fingers 26 and 


then the spring fingers 25 will engage the female terminal 
22 and ride thereover. Engagement between the spring 
fingers 25. 26 and the female terminal 22 will cause a 
spring biasing force to be exerted against the bridge por- 
tion 1 1 0 as It is being slid over the nib 108. When the cut 
out 112 in the shorting clip 24 is aligned with the nib 108, 
the biasing force of the spring fingers 25. 26 will move 
the bridge portion 110 into engagement with the planar 
inner wall 102 of the insulator housing 20 and the short- 
ing clip will be locked against reverse movement. When 
the shorting clip 24 Is connected to the insulator housing 
20, the curled ends 1 1 5 of each pair of spring fingers 25, 
26 will engage the axially split tubes 75, 76 of adjacent 
female terminals 22 to provide a dual shunt across the 
adjacent pair of terminals 22 to prevent premature actu- 
ation of the restraint system. 

The pump handle latch member 54 is integral with 
the connector housing 20 and Includes a pair of spaced, 
rearwardiy extending arms 120 and a transverseily 
extending bridge or handle portion 122. The arms 120 
are integrally formed at their forward ends to the main or 
foHA/ard body portion 50 of the housing 20 and extend 
upwardly and rearwardiy of the housing 20 In cantilever 
fashion. The bridge portion 122 is integral with the arms 
120 at their rearward ends, as viewed in Figure 1. The 
bridge portion 122 can be manually engaged to depress 
the latch member 54 toward the housing 20 in opposition 
to its Inherent, resilient self biasing force tending to bias 
the same to the position shown in Figure 1 , which is its 
normal free state position. The bridge portion 122 has a 
central recess 124 on its upper side and has an under- 
side 126 which is spaced from the rear deck 52 of the 
insulator housing, and for reasons to be hereinafter more 
fully described. The latch arms 120 also include an 
upwardly extending tapered latch 130 to enable it to be 
latched in a catch 132 in the connector housing 16. The 
catches 1 32 comprise a pair of laterally spaced openings 
in the upper wall 41 of the insulator housing 16. In addi- 
tion, the insulator housing 20 includes a pair of laterally 
spaced, axially and upwardly extending ribs 140 which 
are adapted to be received within a pair of axially extend- 
ing grooves 142 in the upper wall 41 of the connector 
housing 16 to guide the insulator housing 20 into the 
insulator housing 16 when being connected thereto and 
to prevent upside down or improper insertion of the con- 
nector housing 20 into the connector housing 16. 

When the terminals 22 have all been assembled to 
the female Insulator housing 20, the terminal position 
assurance member 32 has been Inserted into the hous- 
ing 20 and behind the terminals 22 to ensure that they 
have all been properly seated within the Insulator hous- 
ing 20. and the shorting clips 24 have been inserted Into 
the cavities 1 00 in the connector housing 20 and seated 
therein, the connector subassembly 1 4 can then be con- 
nected to the connector subassembly 12. This is accom- 
plished by inserting the main or forward body portion 50 
of the insulator housing 20 into the cavity 45 of the insu- 
lator housing 16. The Insulator housing 20 can only be 
Inserted If It Is properly oriented relative to the insulator 
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housing 16 due to the provision of the ribs 140 which 
have to be slidabiy received within the grooves 1 42 in the 
insulator housing 16. As the insulator housing 20 is slid 
into the Insulator housing 1 6. the tapered latches 1 30 will 
engage the upper wall 41 of the insulator housing 16 and 
cause the arms 1 20 to be deflected downwardly until the 
latches 130 are aligned with the openings 132 in the 
housing 16 whereupon the latch member 54, due to its 
inherent resiliency, will return toward Its normal free state 
position, and the latches 130 will be received within the 
openings 1 32 to lock the insulator housing 20 to the insu- 
lator housing 16. To disconnect the housing 20 from the 
housing 16. the latch member 54 can be depressed to 
disengage the latches 130 from the openings 132 and 
the housings 16. 20 then pulled apart. 

Also, as the connector housings 16, 20 are being 
connected together, the pin terminals 18 will be guided 
via the tapered entry ends 64A through the openings 64 
in the end wall 60 of the connector body 20 and be 
received in the socket terminals 22. The pin terminals 1 8 
deflect and biasingly engage the strips 78 of the socket 
terminals 22 when received therein. 

It should further be noted at this point that the insu- 
lator housing 16 includes the three laterally spaced cam 
members 27 which project Inwardly into the cavity 45 
from the end wall 40 thereof and which are aligned with 
the cavities 100 in the insulator housing 20. The cam 
members 27 are tapered, as indicated by reference 
numeral 27A. so as to have progressively decreasing 
thickness preceding from the wall 40 to their free ends. 
The purpose of each of the cam members 27 Is that as 
the connector housing 20 is connected to the connector 
housing 16, it will engage beneath the ends 1 15 of the 
spring fingers 25 and cause the spring fingers 25 to be 
deflected upwardly In opposition to their self biasing 
forces and be disengaged from the split tubes 75 of the 
adjacent terminals 22. as shown in Figure 3. However, 
while the cam 27 disengages the spring fingers 25 from 
the split tubes 75, note that the spring fingers 26 still 
remain in engagement with the split tubes 76 of the ter- 
minals 22 to continue a shunt across adjacently located 
terminals 22. 

To prevent the latch member^54_fiwi being 
depressed and the connector subassembly 14 from-- 
being disconnected from the connecto> subassembly 1 2 
and to ensure that they have been properly mated or con- 
nected together, a connector position assurance mem- ^ 
ber (CPA) 34 is provided. The connector position' / 
assurance member 34 Is generally U-shaped, and has / 
spaced upper and lower planar sides 144, 145 and an 
intermediate bottom or bight 146. The upper side 144 is 
deflectable and is bifurcated to define a pair of laterally 
spaced arms 144A, 144B integral at one end with the 
bight 146 and having a transversely extending bridge/ 
1 44C at its other or free end. The other side 1 45 has an' ss 
integral forwardly extending tapered cam means or earn 
projection 36 whose thickness progressively decreases 
from Its end Integral with the side 1 45 to its free end 36aI 
The cam projection 36 has a planar bottom side 36B| 
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The connector position assurance member 34 also has 
an inverted U-shaped abutment 148 integral with the 
Inner side wall surfaces of the bight 146 and the lower 
side 145. The abutment 148 defines a fonA/ardly facing 
stop surface 1 49 and a pair of side rails 1 50, 1 52. 

The connector position assurance member 34 is 
adapted to be connected to the connected subassem- 
blies 12, 14 by sliding the same axially along the top of 
the deck 52 of the housing 20 of the subassembly 14 
from right to left, as viewed in Rgures 3 and 4. As the 
member 34 is slid, the bridge 144C of the top side 144 
will pass through the recess 124 of the latch member 54 
and engage a tapered latch 1 60 extending upwardly and 
outwardly of the top wall 41 on the housing 16. The 
tapered latch 160 causes the side 144 to be defined 
upwardly until the bridge 144C clears the latch 160 
whereupon the side 144, due to its inherent resiliency 
will return toward its normal free state position and have 
its bridge 144C lock behind the latch 160, as shown in 
f^iglire 4. Jhe cec^s J24-prevemsjater3[^ 
member 34. When the connector position assurance 
mernBfer34"ls slid from right to left on the insulator body 
20. the lower side 145 and the abutment 148 will be 
received beneath the bridge portion 1 22 of the deflecta- 
ble latch member 54, This prevents the latch member 54 
from being deflected downwardly to disengage the 
latches 130 from the catches 132. If the latch member 
54 is not in its normal free state position and properly 
latched to the connector housing 16. it will be deflected 
downwardly toward the deck 52 and the fonvard stop sur- 
face 149 of the abutment 1 48 will engage the bridge por- 
tion 122 and prevent the connector position assurance 
member 34 from being connectable to the latch 160 of 
the insulator housing 16. 

Further, during the sliding movement of the connec- 
tor position assurance member 34. the cam 36 performs 
an important function in that it engages the spring fingers 
26 of the shorting clip 24 and causes the same to be 
disengaged from their associated split tubes 76 of the 
adjacent female terminals 22. as shown in Figure 4. It 
should thus be apparent that the connector position 
assurance member 34 provides the dual function of 
assuring that the connector housing 20 or subassembly 
1 4 has been properly connected or mated to the connec- 
tor housing 16 or sut>assembly 12 so that the spring fin- 
gers 25 of the shorting clip 24 are disengaged from their 
associated female socket terminals 22 and to provide the 
additional function of lifting spring fingers 26 from the 
same associated terminals 22 only if it can be latched to 
the insulator housing 16 of the subassembly 12. This 
absolutely ensures that an accidental actuation of a 
restraint system cannot occur until the connector sub- 
assemblies 12, 14 are properly connected to each other 
and until the connector position assurance member has 
been properly connected to the connector subassembly 
12, 

Although the illustrated embodiment hereof has 
been described in great detail, it should be apparent that 
certain modifications, changes and adaptations may be 
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made in the illustrated embodiment, and that it is 
intended to cover all such modifications, changes and 
adaptations which come within the spirit of the present 
invention. 

5 

Claims 

The embodiments of the invention in which an exclu- 
sive property or privilege is claimed are defined as fol> 
lows: 10 

1 . An electrical connector assembly comprising: 

a first insulator housing having a plurality of 
first spaced apart cavities therein, a first plurality of 
metal terminals housed in said first cavities, a sec- is 
ond cavity in said first insulator housing which is lat- 
erally spaced from said first cavities, said first 
insulator housing having slot means for communi- 
cating said flrsi" and second cavities, a spring clip 
housed within said second cavity, said spring clip 20 
having a bridge portion extending transversely of the 
second cavity and a plurality of spaced resilient fin- 
gers extending transversely of the bridge portion 
through the slot means and overlying respective 
ones of the first terminals, said fingers each having 25 
an end portion which is engaged with one of the first 
plurality of terminals to provide a shorting path 
between the first plurality of terminals, said spring 
clip when disposed in the second cavity being self- 
biased toward a position in which the end portions 30 
of the fingers engage the respective ones of the first 
plurality of terminals, a second insulator housing 
which is matable with the first insulator housing, said 
second insulator housing having a plurality of 
spaced openings therein, a second plurality of metal 35 
terminals carried by said second insulator housing 
and extending through said openings of said second 
insulator housing which are adapted to mate with the 
first plurality of terminals in the first insulator housing 
when the second insulator housing is mated to the 40 
first insulator housing, cooperable means on said 
first and second insulator housings to latch said first 
and second insulator housings together when they 
are fully mated to each other, 

a connector position assurance member 45 
guided for linear sliding movement on one of said 
first and second insulator housings and being lock- 
able to the other of said first and second insulator 
housings if the first and second insulator housings 
and their respective terminals have been properly so 
mated together, said connector position assurance 
member ipon being slid being engageable with the 
other said first and second insulator housings and 
not lockable thereto if the first and second insulator 
housings are not properly mated, and ss 

cam means on said connector position assur- 
ance member for engaging said fingers of said 
spring clip and moving said fingers out of engage- 
ment with said first plurality of metal terminals to 
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interrupt said shorting path when being lockably 
connected to said other of said first and second insu- 
lator housings whereby said connector position 
assurance member functions both to assure that the 
first and second insulator housings and their respec- 
tive terminals have been properly mated and to pre- 
vent disengagement of the spring clip from said first 
plurality of terminals until the connector position 
assurance member has assured that the first and 
second insulator housings have been properly con- 
nected together. 

2. An electrical connector assembly comprising: 

a first insulator housing having a plurality of 
first spaced apart cavities therein, a first plurality of 
metal terminals housed in said first cavities, a sec- 
ond cavity in said first insulator housing which is lat- 
erally spaced from said first cavities, said insulator 
housing having siSts through a wailT common with 
said first and second cavities for communicating said 
second cavity with said first cavities, a shorting 
spring clip housed within said second cavity, said 
shorting spring clip having a flat bridge portion 
extending transversely of the second cavity and a 
pair of spaced, resilient fingers at opposite ends of 
the bridge portion which extend transversely from 
the bridge portion through said slots and overlie 
respective ones of the first terminals, each pair of 
said fingers engaging said respective ones of said 
first plurality of terminals to provide a double short- 
ing path between said respective ones of said first 
plurality of terminals, each pair of said fingers of said 
shorting spring clip when disposed in the second 
cavity being self-biased toward a position in which 
their end portions engage said respective ones of 
said first plurality of terminals, a second insulator 
housing which is matable with the first insulator 
housing, said second insulator housing having a plu- 
rality of spaced openings therein, a second plurality 
of metal terminals carried by said second insulator 
housing and extending through said openings in 
said second insulator housing which are adapted to 
mate with the first plurality of terminals in the first 
insulator housing, said second insulator housing 
having a cam means intermediate its ends, said 
insulator housings when being connected together 
causing said first and second plurality of terminals 
to matingly engage each other and then causing 
said cam means on said second insulator housing 
to engage one pair of the spring fingers at one end 
of the shorting spring clip to move said one pair of 
spring fingers in opposition to their self-biasing 
forces to disengage said one pair of spring fingers 
of the shorting spring clip from the first plurality of 
terminals, cooperable means on said first and sec- 
ond insulator housings to latch said first and second 
insulator housings together when they are fully 
mated to each other, 

a connector position assurance member sli- 
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dable on said first insulator housing and being con- 
nectable to said second insulator housing if the two 
insulator housings are properly mated together, said 
connector position assurance member engaging a 
stop on said first insulator housing and not being 5 
connectable thereto if said first and second insulator 
housings are not properly mated, said connector 
position assurance member having a second cam 
means for engaging the other pair of said spring fin- 
gers of the shorting spring clip to move said other 70 
pair of spring fingers in opposition to their self-bias- 
ing forces to disengage the other pair of spring fin- 
gers of the shorting spring clip from the first plurality 
of terminals whereby the connector position assur- 
ance member functions both to assure that the first 75 
and second insulator bodies and their respective ter- 
minals have been properly mated and to prevent dis- 
engagement of the other pair of fingers of the spring 
clip from said first plurality of terminals until the con- 
nector position assurance member has assured that 20 
the first and second insulator housings have been 
properly connected together. 

An electrical connector assembly comprising: 

a first insulator housing having a plurality of 25 
first spaced apart cavities therein, a first plurality of 
metal terminals housed in said first cavities, a sec- 
ond cavity in said first insulator housing which is lat- 
erally spaced from said first cavities, said insulator 
housing having slots through a wall common with 30 
saidf irst and second cavities for communicating said 
second cavity with said first cavities, a shorting 
spring clip housed within said second cavity, said 
shorting spring clip having a flat bridge portion 
extending transversely of the second cavity and a 3s 
pair of spaced, resilient fingers at opposite ends of 
the bridge portion which extend transversely from 
the bridge portion through said slots and overlie 
respective ones of the first terminals, each pair of 
said fingers engaging said respective ones of said 40 
first plurality of terminals to provide a double short- 
ing path between said respective ones of said first 
plurality of terminals, each pair of said fingers of said 
shorting spring clip when disposed in the second 
cavity being self-biased toward a position in which 45 
their end portions engage said respective ones of 
said first plurality of terminals, a second insulator 
housing which is matable with the first insulator 
housing, said second insulator housing having a plu- 
rality of spaced openings therein, a second plurality so 
of metal terminals carried by said second insulator 
housing and extending through said openings in 
said second insulator housing which are adapted to 
mate vyith the first plurality of terminals in the first 
insulator housing, said second insulator housing ss 
having a cam means intermediate its ends, said 
insulator housings when being connected together 
causing said first and second plurality of terminals 
to matingly engage each other and then causing 


said cam means on said second insulator housing 
to engage one pair of the spring fingers at one end 
of the shorting spring clip to nnove said one pair of 
spring fingers in opposition to their self-biasing 
forces to disengage said one pair of spring fingers 
of the shorting spring clip from the respective ones 
of first plurality of terminals, cooperable means on 
said first and second insulator housings to latch said 
first and second Insulator housings together when 
they are fully mated to each other, said cooperable 
means including a deflectable pump handle latch 
member on said first insulator housing which is 
deflectable to allow latches on the latch member to 
lock into openings in the second insulator housing 
when the housings are mated together. 

a connector position assurance member sli- 
dable on said first insulator housing and being con- 
nectable to said second insulator housing if the two 
insulator housings are properly mated together, said 
connector position assurance member engaging a 
stop on said latch member of said first insulator 
housing and not being connectable thereto if said 
first and second insulator housings are not properly 
mated, said connector position assurance member 
having a second cam means for engaging the other 
pair of said spring fingers of the shorting spring clip 
to move said other pair of spring fingers in opposition 
to their self-biasing forces to disengage the other 
pair of spring fingers of the shorting spring dip from 
the first plurality of terminals whereby the connector 
position assurance member functions both to assure 
that the first and second Insulator bodies and their 
respective terminals have been properly mated and 
to prevent disengagement of the other pair of fingers 
of the shorting spring clip from said respective ones 
of said first plurality of terminals until the connector 
position assurance member has assured that the 
first and second insulator housings have been prop- 
erly connected together. 

said connector position assurance member 
having spaced sides, one of said sides being 
deflectable and latchable to a projection on the sec- 
ond connector housing and the other of said sides 
having said cam means and an abutment which is 
slidable beneath said pump handle latch member if 
the first and second insulator housings are properly 
mated together, said abutment on said other side of 
said connector position assurance member engag- 
ing said pump handle latch member to prevent said 
connector position assurance member from latching 
to said projection on said second insulator housing 
if the first and second insulator housings are not 
properly mated together. 

4. An electrical connector assembly, as defined in 
claim 3, and wherein said one side of said connector 
position assurance member slides through a recess 
in the pump handle latch member. 
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(54) Connector assembly having double ended shorting clip 


(57) An electrical connector assembly has a pair of 
mating connector housings carrying mating metal termi- 
nals, a double ended shorting clip carried by one of the 
housings and having both ends thereof in spring biased 
engagement with its associated' metal terminals in that 
housing and a connector position assurance member. 
The shorting clip first has one end automatically disen- 
gaged from its associated metal terminals by a first cam 


when the connector housings are mated together and 
then its other end automatically disengaged from its 
associated terminals by a second cam on the connector 
position assurance member when connected to the 
mated housings so that a shorting path across the asso- 
ciated metal terminals is only fully disconnected if 
proper mating of the connector housings is assured. 
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